Enhanced activity of the tricarboxylate carrier and modification of lipids in hepatic mitochondria from hyperthyroid rats.
The effect of hyperthyroidism on the activity of the mitochondrial tricarboxylate carrier has been studied. The activity of this transporting system in liver mitochondria was quantitatively determined by the rate of malate-[14C]citrate exchange using the 1,2,3-benzene-tricarboxylate inhibitor stop technique. It has been found that the rate of citrate uptake is significantly enhanced in liver mitochondria from hyperthyroid rats as compared to that obtained in mitochondria from control rats. Kinetic analysis of the malate-citrate exchange reaction indicates that only the Vmax of this transporting process is enhanced, while there is practically no change in the Km values. Inhibitor titrations with the inhibitor palmitoyl-CoA show that mitochondria from hyperthyroid rats require the same concentrations of inhibitor to produce 100% inhibition of citrate uptake as control mitochondria, suggesting that the amount of functional translocase enzyme present is unaffected. The Arrhenius plot characteristics differ for tricarboxylate carrier activity in mitochondria from hyperthyroid rats as compared with control rats in that the break point of the biphasic plot decreases from 18.1 +/- 1.4 degrees C in controls to 12.9 +/- 1.2 degrees C in hyperthyroid animals. The hepatic mitochondrial lipid composition is altered significantly in hyperthyroid rats; the total cholesterol decreases and the phospholipids increase. The liver mitochondrial phospholipid composition is altered significantly in hyperthyroid rats. In particular negatively charged phospholipid cardiolipin increases by more than 50%. Minor alterations were found in the pattern of fatty acids. The thyroid hormone induced change in the activity of the tricarboxylate carrier can be ascribed either to a general modification of membrane lipid composition which increases the membrane fluidity and in turn the mobility of the carrier or to a more localized change of lipid domain (cardiolipin content) surrounding the carrier molecule in the mitochondrial membrane.